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   Global climate change has posed a serious threat to human’s surviving and 
development. The key measure to mitigate climate change is reducing the emissions 
of greenhouse gases. As the largest country of carbon dioxide emissions source, 
China’s CO2 emissions reductions have been one of the hottest problems discussed by 
academe and governments in the world. In the new situation, the key to achieve 
economic development and reduction of CO2 emissions simultaneously depends on 
sitmulating technology progress through market mechanism and effective public 
policy. Therefore, it is of great theoretical value and strategic importance to analyze 
the impact of technology advance on the reduction of CO2 emissions and the related 
policy, which is beneficial to China’s economic sustainable development, but also 
contribute to mitigating the global climate change. 
   There are only a few literatures to study the mitigation of CO2 emissions in view 
of technology advance. This paper will break through the limitation of the existed 
study and conducts an empirical analysis to explore the determinants of CO2 
emissions and probe into the effects of technology advance on China’s CO2 emissions 
based on the theoretical analytical framework of relationship among technology 
advance, CO2 emissions and public policies. Then, the paper will study the impact of 
public policies on the innovation of energy technologies through the combination of 
theoretical study and empirical analysis, and also presents the policy implications to 
give some suggestions on how to achieve the goal of carbon emissions reductions in 
the Twelfth Five-year Plan, make achievement in the transform the ways of economic 
growth and stimulate the development of low-carbon economy. The points of 
innovation in the paper are as follows: 
   Firstly, the paper uses the model of panel data to analyze the role of technology 
progress in the mitigation of CO2 emissions in China. The results indicate that CO2 
emissions in China are negatively related to indigenous R&D and technology import. 
Moreover, the relationships among R&D, technology import and CO2 emissions also 














indigenous R&D cumbers the productivity growth and has no significant effect on the 
improvement of environment quality and reduction of CO2 emissions. 
   Secondly, the paper uses the distributed lag model to estimate the effect of public 
policies on energy technology innovation in consideration of both demand-side and 
supply-side factors, based on the method of a dynamic model from panel data by the 
generalized method of moments (GMM) and nonlinear least square regressions. Our 
study tests the induced technology innovation theory and technology-push theory, and 
also fills in gaps in empirical analysis of previous literature in China. The results 
indicate that energy prices, R&D spending by the government and the existing base of 
scientific knowledge have significant positive effects on innovation of energy 
technology. However, the effect of energy prices on the innovation is limited because 
of the mechanism of energy price in China. Therefore, the development of energy 
technology depends on the R&D spending by the government on a short-term basis, 
but depends on energy price reforms on a long-term basis, in order to increase the 
return of enterprise and reduce the cost of energy technology due to the benefit of 
scale economy. 
   Finally, in order to compare the effects of both above policy measures on 
emissions reduction, we test the existence of rebound effect of energy consumption 
and estimate the magnitudes, using the two-stage AIDS model. Our empirical results 
indicate that the rebound effect of CO2 emissions is approximately 20%, which imply 
that raising the energy prices could offset the rebound effect, that is, the market-based 
instruments could provide proper incentives for firms and individuals to undertake 
energy saving efforts that are in their own interests, and it is more effective than 
command-and-control administrative measures. Therefore, Constructing a policy 
mechanism which combines the market-based instruments and command-and-control 
administrative measures, and focuses on the market-based instruments is favourable to 
stimulate technology innovation and develop low-carbon economy. 
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